SHUTTLE CRITICAL ITEMS LIST - QREITER

SURSYSTEM :ARBITAL MANEUVER FMEA NG 03=1 =6408 =1 REV:11/14/E87
ASSEMBLY :ENGINZ SUBSYSTEM CRIT. FUNC: 1
P/N RI tMEBE21=-0009 ) . ERIT. EDNW: 1
P/N VENDOR:11B6500~2% VEHICLE 102 103 104
QUANTITY :2 EFFECTIVITY: . X - X ‘X

+1 FOR EACH ENGINE PHASE(S): PL ¥ I X 00 X DD X IS

. REDUNDANCY SCREEN: A- B= o=
PREFARED BY: APPROYED BYj, _ _ APPROVED E!E {HASA) &
BDES v F ROZNCS  DES ' 2 - g . :
REL ¢ M AFERS REL 7
QE W T SMITH QE
ITEM:
GIMEAL RING

FOMSTION:

A EDX SECTIONED RING FABRICATED FROM 8aL=4V TITANIUM ALLOY TORGING I=
USED TO ATTACHE THE THEROAT GIMBALLED ENGINE IN TH= CEINTER QF TEE RIUG &
INTERSECTION OF IMAGINARY LINES CONNECTING PITCH AND ¥YAW BIARTIMNGS.
RITNG IS ATTACHED T9 THE VEHIALE & TRANSMITS THRUST LOADS THROUSH :
MQUNTING PADS & 2 SHORT STRUTE 90 DEC APART.

FAIIIIRE MODE:
STRUCTURAL FATILURE

CRUSE(S): ,
EXCESS WEAR OR FORCE, [MPROPER ASSEMBLY OR MATEZRIAL DEFECT, CORRCSICN,
SEOCK, VIBRATION. - .

EFFECT () ON:

(A) SUBSYSTEM (B)INTERFACES ({C)MISSION (D)CREW/VEHICLE

(A] LOSS OF REDUNDANCY - MAY REQUIRE SHUT-DOWN GOF - GNE ENGINZ
[INABILITY TC GIMBAL ENGINE).

{B) DECRADATION OR LJSS OF INTERFACE FUNCTION. PBOSSIBLE EWGINE SU=-
. SYSTEM AND VEEICLE STRUCTURE DAMAGE.

(C) POSSIBLE EARLY MISSION TERMINATION. FEREDLINE ADDITICMAL PRUPELIANT
FOR RCS BACKUP RECRBIT. NEXT BLS DEQRBIT IT SUFFICIENT PROPELLANT HOT
AVAILABLE. :

(D} POSSIBLE CREW/VEHICLE LOSS-RESULTANT POD AND STRUCTURE DAMAGE
COULD RESULT IN LACK OF ENGINE RESTRAINT CRUSING POSSIBLE BREAKING OF
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aMs PROPELLANT LINES AND COMNECTORS. s

DISPOSITION & RATIONALZ: . L
(A) DESIGHK (B)TEST (C)INSPECTION (D) FAILURE HISTORY ~(E)OPERATIONAL USE

(M) DESIGH
THY BESIGN FACTOR OF SAFETY IS 1.4. GIMBAL RING UTILIZES BOX
CONTIGURATION FOR TORSIONAL RIGIDITY. COMPLETE STRESS ANALYSIS
CERFORMED, CORROSION RESISTANT MATERIALS SELECTED. REDUNDANT ENGINZ
SUBSYSTEM PROVIDES REDUNDANCY.

(B) TEST .
CQOALTPICATION TESTS
USED ON STRUCTURAL TEST ARTICLE FOR POD STRUCTURAL QUAL - QUALIFIED AS
FART oF EMGINE ASSY = 138 HOT-FIRE TESTS DURING ENGINE QUAL, 498 TESTS
AT SYSTEN LEVEL AT WSTF, VIBRATIGN TEST AT ENGINE LEVEL. ALSG
STBTECTED TO GIMBAL SPEING RATE AND ULTIMATE LOAD TEST.

ACCEPTANCE TEST

EXAMTNATION OF PRODGCT, WELD INSPECTIONS, INSTALLATION VERIFIED 3Y
VISTAL INSPECTICN DURING ASSEMBLY. . -

CROTUNT TUSENAROUND

V43ICED,030 PERFORMS DETAILED VISUAL INSFECTION EVERY 5 FLIGHTIS CR
WHENEVEER BOD IS REMOVED.

SOOFAC.700 PERFORMS GMS GIMBAL FROFILE EVERY FLIGHT.
Y79AZ0.010 AHND V79AZ0.020 PERFORMS LEFT & RIGHET OMS TVC VERIFICATICON
FOR FIRST FLIGHT AMD EVERY 5 FLTGHTS.

VISAZD.Q30 & VIOAZO.040 PERFORMS LEFT & RIGHT TVC VERITICATICN (200
DNLY) FOR FTRST FLIGHT k CONTINGENCY. =

GIMAAL CHECE PERFORMED IN FLIGHT AFTER CMS-l,2, & FRIOR T0 DEQRBLIT.
(C} INSPECTLON

RECEIVING INSPECTION -
MATERTALS AND PROCESSES CERTIFICATIONS ARE VERIFIED BY INSPECTICN.

CONTAMTNATION CONTROL

. CLEANLINESS TQ LEVEL 200 FOR MMM AND 2004 TOR NTOC AND CUORRQEION
FROTECTION PROVISIONS ARE VERIFIED 83Y INSPECTION.

ASSEMBLY /INSTALLATION

MANUFACTURING, ASSEMBLY AND INSTALLATION PROCEDURES ARE VERITILD BY
INSPECTION. CRITICAL DIMENSIONS AND SURFAGE FINISHES ARE VERITIED BY
INSPECTION. PHYSICAL AND DIMENSIONAL INSPECTION OF ALL COMPONENTS
OURING FASRICATION IS VERIFIED BY INSPECTION. DIMEMSICNAL INSPEITICH
OF RING AFTER ASSEMBLY IS5 VERIFIED BY INSPECTION.
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NONDESTRUCTIVE EVALIATION L
FENETRANT AND RADIOSPAPHIC IMSPECTION OF WELDS ARE. VERIFIED BY
INSPECTION, ' )
ﬂm‘ﬁ "-.-

TEST EQUIPMENT AND TOOL CALIBRATION ARE VERITIED BY INSPECTICNM
ACCEDTANCE TEST IS5 VERIFIED BY INSFECTION.

HANDLING /PACFAGING '
HANDLING, EACKAGING, STORAGE AND SHIPPING REQUIREMENTS AREE VERIFILD BY

INSPECTICON.

{D) FATILURE HISTORY
NONE.

(E) OPERATIONAL USE
PERFORM REMATHING MISSION REQUIREMENTS USING CROSSTEED FOR UTILIZATICN

&F PROPELLANT FROM POD WITH FAILZD ENGINE. 2055IBLI CarLY MISSTOH
TERMTNATION BECAUSE STATUS OF OTHER CCMPONEINTS NEAR THE &GXBaL RING
AND OME MAY RE UNFIOWN. REDLINE ADDITIONAL FROPELIANT FCOR RCS BACKCT
DECEBIT. NEXT PLS DECOREIT IF PROPELLANT FOR RCS BACKOR NOT AVATLABLE.
FOSSIBLE MISSICN IMPACT. DECREASED PROPELLANT AVAILABLE TROM OMS Tz
RCS THROUGH INTERCONNECT FOR ON-OREIT OFERATION.
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